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Description 
FUEL TANK COVER BODY 



Technical Field 

The present invention relates to a fuel tank cover body, 
in which a fixing portion for fixing a liquid level detection 
unit to detect the liquid level of a fuel in a fuel tank is 
fixed on a cover for closing the opening of the fuel tank. 

Background Art 

In the prior art, the cover for closing the opening of 
the fuel tank is provided with the fixing portion for fixing 
the liquid level detection unit to detect the liquid level of 
the fuel in the fuel tank, as disclosed in JP01-118327U . 

In this invention, a connector lock portion and a bracket 
having the liquid level detection unit formed integrally in 
advance are insert-molded at the time of molding the cover. 

In this prior art, however, before the cover is molded, 
the parts such as the bracket having the liquid level detection 
unit have to be formed so that the molding works are complicated. 
Therefore, the invention has an object to provide a fuel tank 
cover body, which can be easily manufactured. 

Disclosure of the Invention 
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According to the invention, there is provided a fuel tank 
cover body comprising: a cover for closing the opening of a 
fuel tank; a liquid level detection unit stored in the fuel 
tank; and a fixing portion disposed in the cover for fixing 
the liquid level detection unit. The cover and the fixing 
portion are integrally formed of a resin. With this 
construction, it is possible to provide a fuel tank cover body, 
which can be easily manufactured. 

Moreover, the fixing portion includes two plate portions 
and a connecting portion for connecting the plate portions. 
With'this construction, it is possible to provide a fuel tank 
cover body which can be easily manufactured and which has the 
fixing portion improved in rigidity. 

Moreover, the fixing portion is formed into a tubular 
member having a connecting portion inside for connecting the 
walls of the tubular member. With this construction, it is 
possible to provide a fuel tank cover body which can be easily 
manufactured and which has the fixing portion improved in 
rigidity. 

Moreover, the fixing portion is formed into a tubular 
member having a rectangular sectional shape, in which the 
connecting portion for connecting the walls of the longer sides 
of the tubular member is disposed. With this construction, 
it is possible to provide a fuel tank cover body which can be 
easily manufactured and which has the fixing portion improved 



in rigidity. 

Moreover, the center point of the cover is located in 
such a projected portion, in which the liquid level detection 
unit and the fixing portion are assembled, as is projected in 
the direction normal to the plate face of the cover. With this 
construction, it is possible to provide a fuel tank cover body 
which can have the cover minimized in size to achieve a size 
reduction and which is hardly subject to a stress at the molding 
time and is hardly deformed because the bracket or a relatively 
large portion is located at the center position. 

Moreover, the fuel tank cover body further comprises: 
guided portions disposed in the liquid level detection unit 
and extending in the assembling direction to the fixing portion; 
guide portions disposed in the fixing portion for guiding the 
guided portions; and protruding walls disposed at the connecting 
portions for connecting the guide portions, to contact with 
the, liquid level detection unit and to extend in the same 
direction as the assembling direction . With this construction, 
it is possible to provide a fuel tank cover body which can be 
easily manufactured and which can have the liquid level detection 
unit assembled easily with the fixing portion made of a resin. 

Moreover, the fuel tank cover body further comprises: 
guided portions disposed in the liquid level detection unit 
and extending in the assembling direction to the fixing portion; 
guide portions disposed in the fixing portion for guiding the 
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guided portions; and protruding walls disposed at the liquid 
level detection unit for contacting with connecting portions 
to connect the guide portions and for extending in the same 
direction as the assembling direction . With this construction, 
it is possible to provide a fuel tank cover body which can be 
easily manufactured and which can have the liquid level detection 
unit assembled easily with the fixing portion made of a resin. 

Brief Description of the Drawings 

Fig. 1 is a front elevation of one embodiment of the 
invention; Fig. 2 is a. section along line A - A of Fig. 1; Fig. 
3 is a front elevation before the same embodiment is assembled; 
Fig. 4 is a section along line B - B of Fig. 3; Fig. 5 is a 
section along line C - C of Fig. 3; Fig. 6 is a rear view of 
a liquid level detection unit of the same embodiment; Fig. 7 
is a section along line D-D of Fig. 3; Fig. 8 is a top plan 
view taken in the direction of arrows in Fig. 1; Fig. 9 is a 
perspective - view of a cord clamp of the same embodiment; and 
Fig. 10 is a top plan view of the cord clamp', as taken in the 
direction of arrows in Fig. 1. 

Best Mode for Carrying Out the Invention 

One embodiment of a fuel, tank cover body of the invention 
will be described with reference to the accompanying drawings. 

The invention is described on the case, in which the 
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invention is applied to a vehicle such as an automobile. The 
fuel tank cover body 1 is provided with a cover 2 and a bracket 
4 acting as a fixing portion for fixing a liquid level detection 
; unit 3. These cover 2 and bracket 4 are integrally formed of 
a resin such as polyacetal. The cover 2 closes the opening 
of a not-shown fuel tank. 

The liquid level detection unit 3 of the embodiment . is 
provided with: a float arm 5a associated with the not-shown 
float on the liquid surface of the not-shown fuel tank; an arm 
holder 5b for moving as the float arm Sa'turns; a body frame 

6 for supporting the arm holder 5b turnably; a circuit board 

7 fixed in the body frame 6; a contact holding member 8b having 
a sliding contact 8a for sliding on the circuit board 7 and 
fixed on the arm holder 5b; terminals 9 connected electrically 
with the circuit board 7; and lead wires 10 for connecting the 
terminals 9 and the not-shown external circuit. As the liquid 
level fluctuates, the sliding contact 8a slides on the circuit 
board 7 through the float , the float arm 5a and the arm holder 
5b, so that the voltage fluctuation to be caused by the not-shown 
resistor disposed on the circuit board 7 is outputted through 
the lead wires 10 to the not-shown external circuit. 

The float arm 5a has a rod shape and made of a metal and 
is provided at its leading end with the not-shown float to float 
on -the liquid surface . The float arm 5a has its other end portion 
5c bent . 
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The arm holder 5b is made of a synthetic resin and provided 
with: a holding portion 12 having a hole 11, through which the 
bent end portion 5c of the float arm 5a extends; and a holding 
member 13 for holding the float arm 5a on the two sides. These 
holding portion 12 and holding member 13 position and fix the 
float arm 5a on the arm holder 5b. 

The float arm 5a is assembled on the arm holder 5b by 
inserting the end portion 5c of the float arm 5a into the hole 
11 of the holding portion 12 and by turning the arm holder 5b 
on the axis of the end portion 5c held turnably by the holding 
portion 12, in the axial direction of pin portions 14, thereby 
to deform the holding member 13 of the arm holder 5b elastically 
to hold the float arm 5a, so that the turn of the float arm 
5a is blocked. The float arm 5a can thus be easily assembled 
with the arm -holder 5b. The arm holder 5b can be turned at 
its two pin portions 14 or its turning fulcrums by two spaced 
bearing portions 15 and 16 of the body frame 6. Thus, this 
assembly provides a structure which is simpler and thinner in 
the direction of the pin portions 14 than that of .the prior 
art . 

The circuit, substrate 7 is made of ceramics and is provided 
on its surface with conductors 17 and the not-shown resistors. 
This circuit substrate 7 is fixed in the body frame 6. This 
body frame 6 is provided with : a recess 18 for housing the circuit 
substrate 7; and elastic members 20 having retaining pawls 19 
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for retaining the individual opposed sides of the circuit 
substrate 7 having a rectangular shape. By the elastic members 
20 having those retaining pawls 19, the circuit substrate 7 
is pushed and fixed on the sidewalls 18a forming the recess 
18. The terminals 9 are formed of a metal by bending a 
sheet-shaped member. 

The bracket 4 or the fixing portion of the liquid level 
detection unit 3 has a tubular shape. In this embodiment, this 
tubular member has a rectangular sectional shape and is 
constructed of walls : two plate portions 21 for the longer sides; 
and two plate portions 21b for the shorter sides. The plate 
portions 21a for the longer sides are connected to each other 
by means of connecting portions 21c. , In this case, the plate 
portions 21b for the shorter sides forming a portion of the 
tubular member are also included in the connecting portions. 

The bracket 4 of this embodiment is formed by joining 
the rectangular shapes or polygonal shapes, so that it is less 
deformable than that which is shaped to have one plate and ribs 
for reinforcing the plate. This rectangular shape is desired, 
if possible, to be a square or a regular polygon. In case there 
is a limit to the size of product, the bracket 4 is preferred 
to be as close to the square as possible. By thus forming the 
bracket 4, in case the bracket 4 is formed integrally with the 
cover 2, it can be prevented from being shrunken and deformed 
due to the curing of the resin at the molding time. 



Becauseof the shape which is hard to be deformed, moreover, 
the bracket 4 can be a product having a designed angle with 
respect to the cover 2, i.e., a product having a right angle 
in this embodiment. Here, this angle of the bracket 4 with 
respect to the cover 2 should not be limited to the right angle 
but can be set at an arbitrary value. 

Here, the sectional shape of the bracket should not be 
limited to that of the embodiment but may be a tubular shape 
having a semicircular section, although not shown. Moreover, 
the connecting portions 21c can give reasonable actions and 
effects, if they have a length equivalent to that of the bracket 
4, but need not have the equivalent length. 

One of the two plate portions 21a for the longer sides 
of the bracket 4 is provided on its outer face with guide portions 
22 for guiding the liquid level detection unit 3. These two 
guide portions 22 are formed integrally with the bracket 4 to 
form guide walls 23 having the shape of letter C (or the shape 
of fallen letter U) . These guide walls 23 are opened to have 
open portions 24 confronting each other . The portion connecting 
the two guide portions 22 is a connecting portion, which 
corresponds to the plate, portion 21a in this embodiment. 

The. guide walls 23 are provided with engaging portions 
25 by cutting off portions of the guide walls 23 in a rectangular 
shape. Here, the engaging portions 25 may also be formed by 
dividing the guide walls 23 into two and by cutting off the 
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divided guide walls 23. 

The body frame 6 of the liquid level detection unit 3 
to be guided by those guide portions 22 is formed of a synthetic 
resin such as polyacetal and is provided with protruding members 
26 as guided portions to be guided by the guide portions 22. 
In this embodiment, four protruding members 26 are formed (as 
referred to Fig. 3), and the left and right ones of which are 
spaced from each other, as viewed in Fig . 3. When the protruding 
members 26 are fitted in the guide walls 23, they are guided 
by the guide walls 23. 

Moreover, one of the paired left and right protruding 
members 26 is provided with an elastic member 28 having a 
retaining portion 27 to be retained on the engaging portion 
25.' This elastic member 28 is positioned (as referred to Fig. 
3) between the paired upper and lower protruding members 26 
disposed on each of the left and right sides. Here, the elastic 
members 28 need not be extended from the protruding members 
26 but may also be extended directly from the body frame 6. 
In this embodiment, moreover, the retaining portions 27 are 
formed into such a rectangular prism as to fit the engaging 
portions 25. As a result, the retaining portions 27 are fitted 
in the engaging portions 25 so that the liquid level detection 
unit 3 is fixed in the direction where they are guided by the 
guide portions 22. 

At a portion of the side face each protruding member 26 
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and at the leading end of the elastic member 28, on the other 
hand, rounded protruding portions 2 9 are formed and are 
press-fitted between the guide portions 22 while abutting 
against the deep faces 30 of the guide walls 23. As a result, 
the liquid level detection unit 3 does not clutter between the 
guide portions 22. 

Moreover, three protruding walls 32 are formed at a portion 
of the bracket 4 connecting the guide walls 23 and at on one 
of the plate portions 21a or the connecting portions. Recesses 
32a are formed between those protruding walls 32. The 
protruding walls 32 contact with the liquid level detection 
unit 3 and extend in the same direction as that, in which the 
liquid level detection unit 3 is assembled with the bracket 
4. ' 

The guide walls 32 are provided with a cord clamp 34 for 
fixing the lead wires 10, and an escape preventing portion 35 
for preventing the lead wires 10 from escaping from the cord 
clamp 34 . This cord clamp 34 has a hooked sectional shape having 
an opening 34a, and has its width set substantially identical 
to that of the lead wires 10. On the other hand, the escape 
preventing portion 35 is formed into a protruding shape and 
is disposed at such a position distant from the cord clamp 34 ' 
more than the thickness of the lead wires 10 that the lead wires 
10 may be easily fitted in the cord clamp 34 (as referred to 
Fig. 3, Fig. 4, Fig. 9 and Fig. 10) . Moreover, the cord clamp 
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34 and the escape preventing portion 35 are disposed, as viewed 
(in Fig. 10) in the direction of an arrow in Fig. 1, to enclose 
the lead wires 10. The opening 34a of the cord clamp 34 is 
so seen as if it were. covered with the escape preventing portion 
35. With this formation, the lead wires 10 are preventing from 
escaping from the cord clamp 34. 

Here, the position of the escape preventing portion 35 
relative to the cord clamp 34 may be distant by the thickness 
of the lead lines 10 or less with respect to the opening 34a, 
in case it is viewed in the direction where the lead wires 10 
pass through the cord clamp 34 (that is, in the arrow direction' 
of Fig. 1) . In other words, the escape preventing portion 35 
may also be arranged as to cover the opening 34a, in case it 
is seen in the arrow direction of Fig. 1. In this case, too, 
the escape preventing portion 35 is disposed at a position 
distant from the cord clamp 34 more than the thickness of the 
lead wires 10, in case it is viewed in the direction perpendicular 
to the direction (i.e., the arrow direction in Fig. 1) where 
the lead wires 10^ pass through the cord clamp 34. 

Here is described a method for attaching the liquid level 
detection unit 3 to the bracket 4. The protruding members 26 
of the liquid level detection unit 3 are fitted on the guide 
walls 23; the liquid level detection unit 3 is slid along the 
bracket 4; and the protruding members 26 are moved along the 
guide walls 23. Then, the retaining portions 27 can move on 
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the guide walls 23 as the elastic members 28 warp. When the 
retaining portions 27 reach the portions of the guide walls 
23 where the engaging portions 25 are formed, the retaining 
portions 27 having pushed the inner faces of the guide walls 
23 with the elastic members 28 are retained by the engaging 
portions 25 so that the liquid level detection unit 3 is fixed 
on the bracket 4 . 

Merely by thus guiding and moving the liquid level 
detection unit 3 along the guide walls 23 to retain the retaining 
portions 27 -on the engaging portions 25, the liquid level 
detection unit 3 is completely fixed on the bracket 4. Even 
if the fixing parts such as screws are not used, therefore, 
the liquid level detection unit 3 can be fixed on the bracket 
4 acting as the fixing portion so that the works can be 
facilitated. 

Moreover, the protruding walls 32 are formed on the plate 
portion 21a acting as the connecting portion of the bracket 
4 so that the contact area between the liquid level detection 
unit 3 and the bracket 4 can be reduced when the liquid level 
detection unit 3 is assembled with the bracket 4. Thus, the 
body frame 6 can be easily moved to facilitate the assembly. 
In this embodiment, the protruding walls 32 are disposed on 
the side of the fixing portion such, as the bracket 4. However, 
this disposition is not limited to the aforementioned embodiment, 
but effects similar to those of the embodiment could be obtained 
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even if the protruding walls 32 were disposed on the side of 
the body frame 6. 

Here, a recess 33 (shown as hatched in Fig. 6) is formed 
in a portion of that face of the body frame 6 of the liquid 
level detection unit 3, which confronts the bracket 4. This 
recess 33 can further reduce the contact area with the protruding 
portions 32 and can improve the assemblability . 

Here, . the invention is effective especially for the 
structure, in which the contact area between the liquid level 
detection unit 3 and the fixing portion such as the bracket 
4 is large and in which the liquid level detection unit 3 is 
slid along the fixing portion.. 

In the aforementioned embodiment, the protruding walls 
32 are so continuous as has not cut. However, the invention 
should not be limited to the embodiment, but the protruding 
walls 32 may be partially divided to make point contacts. In 
this modification, the protruding walls for the point contacts 
are so formed that they are arrayed in the same direction as 
the aforementioned assembly direction. 

With the cover portion 2 of the embodiment, moreover, 
there are integrally formed: terminals 36, with which the lead 
wires 10 are connected by a not-shown solder; and a pipe unit 
37 which connects the inside and the outside of the 
aforementioned fuel tank. The terminals 36 construct a portion 
of a connector unit 38, by which detected signals are outputted 
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from the liquid level detection unit 3 to the not-shown 
instruments. Here, the embodiment is provided with a metallic 
pipe, which is connected to the pipe unit 37 and extends into 
the fuel tank, although not shown. 

As shown in Fig. 8, moreover, a center point C of the 
cover portion 2 is disposed in such a projected portion U of 
the assembly of the liquid level detection unit 3 and the bracket 
4 as is projected in a direction normal (i.e., in the arrow 
direction of Fig. 1) to the plate face of the cover portion 
2. With this construction, it is possible to provide an easily 
manuf acturable fuel tank cover body and to minimize the size 
of the cover 2 and attain a miniaturization. Of the portions 
constructing the fuel tank cover body 1 , moreover, the relatively 
large bracket 4 is located at the center position. It is, 
therefore, possible to provide the fuel tank cover body 1, to 
which a stress is hardly applied when it is molded, so that 
it is hardly deformed. 

Industrial Applicability 

The invention is suited for the fuel tank cover body and 
especially for the fuel tank cover body which is provided with 
the fixing portion for fixing the liquid level detection unit . 
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